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During the Late Palaeozoic, sediments were deposited in the proto-Barents Sea along the northem margin of the Fennoscandian 

Shield. These sediments have no outcrops onshore Norway, but a condensed Upper Palaeozoic succession occurs on the Finnmark 

Platform dose to the present coast of Norway. During 1987 and 1988, IKU Petroleum Research cored most of the condensed, 

600-700 m thick sedimentary section, and except for about 100 m, the entire Carboniferous-Permian succession was cored. Using 

high resolution multichannel seismic data, fourteen seismic units have been defined in the cored succession. These are grouped into 

four stratigraphic intervals and discussed in a stratigraphic context based on seismic, sedimentological and biostratigraphic data. 

The dating is based on palynomorphs in the clastic-dominated Lower Carboniferous succession, by fusulinids in the 

carbonate-dominated Upper Carboniferous/Lower Permian succession, and by palynomorphs in the clastic-dominated Upper 

Permian and lowermost Triassic succession. A major transgression affected the Finnmark Platform in the Early Carboniferous 

(Visean), and marine shale was deposited in the east, while a local basin in the west was filled by flood plain deposits up to 650 m 

thick. An overall transgressive trend through the ?Bashkirian to Kasimovian (Mid-Late Carboniferous) gave flood plain to 

shoreface deposits on the southem Finnmark Platform. A carbonate platform with significant clastic input existed from the Late 

Carboniferous (Gzhelian) to Late Permian, with Palaeoaplysina-phylloid algal buildups forming during the Gzhelian-Asselian and 

bryozoan buildups during the Sakmarian-Artinskian ( Early Permian). The clastic input increased during the Late Permian, and at 

the Permian/Triassic transition the carbonate shelf was transgressed and covered by clastic sediments prograding from the east and 

southeast. 
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Exploration for oil and gas on the Barents Shelf started 
in the early 1980s and, to date, 53 deep hydrocarbon 
exploration wells have been drilled by oil companies. 
Stimulated by the need for more geological information, 
a shallow stratigraphic drilling programme was initiated 
by IKU Petroleum Research in 1984 and up until now 57 
stratigraphic drillings (Fig. l )  with continuous coring 
have given 3700 m core from the Barents Sea. Eleven of 
these drillings are from the Palaeozoic succession, three 
from the Svalis Dome and 8 from the Finnmark Plat
form (Fig. 2). 

The present study area is situated offshore northern 
Norway, on the eastern part of the Finnmark Platform, 
which parallels the coastline of the Troms and Finnmark 
counties. The platform is bounded to the northwest by the 
Harstad and Tromsø Basins and to the north by the 
Hammerfest and Nordkapp Basins (Fig. 1). The 'disputed 
area' between Norway and Russia is adjacent to the east. 
The eight stratigraphic cores on the Finnmark Platform 
were drilled before any deep wells were drilled in this area 
and provide a valuable data 'point' with an almost fully 
cored succession. They were drilled in offset positions in 
order to cover most of the Upper Palaeozoic succession 
vertically as well as laterally. Being located on the southern 
part of the platform, the cored succession is condensed and 
probably has more breaks in deposition compared to the 
northern, more basinward part of the platform. 

To date, 13 hydrocarbon exploration wells have been 
drilled in to Palaeozoic rocks on the Barents Shelf, but with 
the exception of three wells, which are still confidential, 
these are located outside the Finnmark Platform and have 
limited coring programmes. The amount of published 
Palaeozoic data from the Barents Shelf is limited and 
primarily based on seismic data, some released wells on the 
Loppa High and on correlations with Bjørnøya/Svalbard 
and Novaya Zemlya, where Upper Palaeozoic rocks are 
exposed (e.g., Rønnevik 1981; Faleide et al. 1984; Gram
berg et al. 1988; Gerard & Buhrig 1990; Alsgaard 1992; 
Bruce & Toomey 1992; Cecchi 1992; Nilsen et al. 1992; 
Nøttvedt et al. 1992a). Some of these publications ref er to 
the shallow stratigraphic drillings, but with the exception 
of publications by Nilsson ( 1993), Mangerud ( 1994) and 
Stemmerik et al. (in press) little direct documentation or 
use of the data has so far been published. 

This article presents the results from the IKU shallow 
stratigraphic drillings in the Upper Palaeozoic succession 
on the Finnmark Platform. The Carboniferous to Lower 
Triassic succession was divided into fourteen seismic 
units, which are grouped into four main intervals. These 
four intervals are discussed in a stratigraphic context 
based on seismic, sedimentological and biostratigraphical 
data. Regional correlation of each of the units is dis
cussed, and implications for palaeogeographic recon
struction are included. 



4 T. Bugge et al. NORSK GEOLOGISK TIDSSKRIFT 75 (1995) 

Cretaceous 
8 Upper Cretaceous 
• Lower Cretaceous 
• Upper Jurasslc/Lower Cretaceous 

(sedlments) 
• Upper Jurasslc/Lower Cretaceous 

(dlabase) 

Fig. l. Map of the Barents Shelf showing the position of the 57 shallow stratigraphic cores drilled by IKU in the Barents Sea. The cores have a total length of ca. 
3700 m and cover the Lower Carboniferous to Upper Tertiary succession. The present study describes the eight Palaeozoic cores on the Finnmark Platform in the 
southeast (geological base map modified from Sigmond 1992). 

Data base 
The study is based on data acquired during the shallow 
stratigraphic drilling programme on the Finnmark Plat
form in 1987 and 1988 (Table 1). In addition to the eight 
bedrock cores with a core recovery of 91 % (Table 2), 
1100 km of high resolution seismic data have been ac
quired (Fig. 2); 780 km representing multichannel data, 
while single channel data were acquired on all lines. 

The cores discussed here cover the 600-700 m thick 
Carboniferous- Permian and lowermost Triassic succes
si on: about 100 m in the Lower/Middle Carboniferous 
succession was not drilled (Figs. 3, 4). Some of the 

Table l. Positions for the eight Palaeozoic shallow stratigraphic cores drilled on 

the Finnmark Platform by IKU in 1987 and 1988. 

Core no. Year drilled Geographical coordinates 

7128/12-U-01 1988 71 '14'25.6"N 28'50'28.9"E 

7129/10-U-01 1987 71 '09'35.5"N 29'16'42.8"E 

7129/10-U-02 1987 71 '07'13.5"N 29'13'23.l "E 

7030/03-U-01 1987 70'49'36.2"N 30'44'31.1"E 

7029/03-U-02 1988 70'56'07 .O"N 29'58'53.6"E 

7127/10-U-03 1988 71 '10'55.0"N 27'11'02.4"E 

7127/10-U-02 1988 71 '09'39.5"N 27'05'26.8"E 

7029/03-U-01 1988 70'54' l 0.2"N 29'54'15.1"E 
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Table 2. Eight Palaeozoic cores were drilled on the Finnmark Platform in 
(an= analogue single channel seismic, dig = multichannel seismic). 

Core no. 

7128/12-U-01 

7129/10-U-01 

7129/10-U-02 

7030/03-U-01 

7029/03-U-02 

7127/10-U-03 

7127/10-U-02 

7029/03-U-01 

Sum average 

71° 
30' 

71 o 

Seismic line 

IKU-01-88 (dig) 
IKU-01-87 (an) 
IKU-03-87 (dig) 
IKU-03-88 (an) 
IKU-03-87 (dig) 
IKU-03-88 (an) 

IKU-103-88 (an) 
IKU-10-87 (dig) 
IKU-07-88 (dig) 
IKU-07-87 (an) 
IKU-102-88 (dig) 
IKU-102-88 (an) 
IKU-102-88 (dig) 
IKU-102-88 (an) 
IKU-07-88 (dig) 
IKU-07-87 (an) 

28" 

28" 

Shotp. 

998.8 
256.9 

1295.0 
358.5 

1683.0 
466.0 

ca 10160.0 
164.1 

ca 1692.8 
461.0 

2919.9 
2916.9 

ca 3245.0 
ca 3242.0 

2060.4 
560.1 

29" 

29" 

Water 
depth 
(m) 

409 

382 

336 

308 

308 

264 

279 

366 
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1987 and 1988, with a total length of ca. 800 m. Average core recovery was 91%. 

Quat. 
over-

burden 
(m) 

62.5 

55.4 

30.3 

26.3 

11.9 

74.9 

69.0 

71.2 

30" 

30" 

Tot. 
Penetr. penetr. 

in below C ore Co re 
bed rock sea bed length recovery 

(m) (m) (m) (%) 

97.7 160.2 73.8 75.6 

37.9 93.3 34.9 92.3 

89.6 119.9 85.7 95.6 

147.4 173.7 143.6 97.4 

189.1 201.0 180.9 95.7 

78.1 153.0 56.8 72.6 

131.2 200.2 126.5 96.4 

93.4 164.6 83.6 89.5 

864.4 1265.9 785.8 90.9 

31° 32" 

-�·�Por-�·T-) 
-=.':::..-, 

-=�.::.. -=-
U_T_Jo.Jut-� - ::.==,:--P•-

-T-� =��-
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Fig. 2. Geological map of the Finnmark Platform based mainly on 1100 km of high resolution seismic data and on the IKU shallow drillings. Annotated seismic lines 

are shown in other figures. 
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drilled cores overlap stratigraphically and give informa
tion about lateral facies changes in the area. Two of the 
eight Palaeozoic cores (7128/12-U-01 and 7129/10-U-01) 
penetrated the Permian/Triassic contact. Core 7029/03-
U-01 was drilled through Lower Carboniferous rocks 
and same metres into the underlying Precambrian base
ment. During the drilling in 1988, downhole petrophysi
cal logging was performed in all hoies, including gamma, 
sonic, density and neutron porosity. In addition, dipme
ter logging was done in hoies 7127/10-U-02 and 7128/12-
U-01. The three cores drilled in 1987 (7030/03-U-01 and 
7129/10-U-01 & -02) were only logged in the laboratory 
by direct measurements on the cores. These analyses 
included spectral and total gamma, horizontal sound 
velocity and thermal conductivity. 

The 16 biozones established for the present study 
(Table 3) are based on palynology for the Lower Car
boniferous succession. The zones referred to are all cor
related to the European miospore zonation of Clayton et 
al. ( 1977), which proved to be a useful tool in the study 
area. The Middle/Upper Carboniferous and Lower Per
mian succession is dated by fusulinids. The fusulinid 
assemblage zones referred to are defined by Nilsson 
( 1993), who also provides circum-arctic correlations. For 
the Upper Permian and lowermost Triassic succession, 
palynostratigraphic zones are defined by Mangerud 
(1994), who correlates these with established palyno
stratigraphic zones in the Sverdrup Basin in the Canad
ian Arctic. 

Definition of seismic units 

The shallow seismic data, recorded to 2.5 seconds, have 
a vertical resolution of 5-7 ms, allowing identification of 
seismic units down to thicknesses of 7-10 m. Using the 
co re description and analyses of the petrophysical lags, a 
detailed correlation between each of the cores and the 
high resolution seismic data has been made. Regional 
seismic units and refiectors have been correlated through 
most of the area; other seismic units have been followed 
only locally. 

Seismic interpretation in combination with sedimento
logical and biostratigraphical correlation has made it 
possible to arrange the eight Palaeozoic cores in strati
graphic order and to identify overlaps and non-cored 
gaps. The resulting composite log of the overall cored 
succession shows the main seismic units and regional 
refiectors (Fig. 3). The same refiectors are shown on 
seismic line IKU-07-88 (Fig. 4), where cores 7029/03-U-
01 & -02 were drilled. The four other cores have been 
projected onto this line to show their relative position 
and the total stratigraphic coverage. Two Lower Car
boniferous (Visean) cores (7127/10-U-02 & -03, Fig. 5) 
were drilled in a local sedimentary basin in the western 
part of the study area and could not be projected onto 
this line. 
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Visean I seismic unit 

The lower boundary of this unit gives strong refiections 
in the inner part of the study area and weaker refiections 
farther out (red-brown, Figs. 4, 6, 7). These are caused 
by a slight increase in sound velocity and a more abrupt 
increase in density. The lower boundary corresponds to 
the top of the basement. The upper boundary is a strong 
seismic refiector in the inner part of the study area, but is 
not possible to identify in the outer part. It corresponds 
to the top of an upper Visean limestone (blue), which 
represents a high velocity and high density layer. 

In the east this seismic unit is slightly thinner downdip 
and is too thin to reveal any internat refiection pattern. 
In the west it is thicker and shows a progradational 
pattern with an ENE dip. The corresponding cored unit 
mainly comprises continental deposits, but in the east the 
lower part of the marine upper Visean succession of core 
7029/03-U-01 is also included. The cored succession is 
about 20 m thick in the east, but approximately 650 m 
near drill sites 7127/10-U-02 and -03 in the west (Fig. 7), 
due to local basin development (Fig. 8). 

Visean Il seismic unit 

The seismic refiections from the top of this unit are 
caused by marked peaks in sound velocity and density 
and correspond to the top of an upper Visean marine 
shale (orange refiector, Fig. 3). The refiector can only be 
identified locally around drill site 7029/03-U-01 in the 
eastern part of the study area (Fig. 6). 

This seismic unit is acoustically transparent and shows 
some thickness variations close to subcrop. The unit 
continues basinwards, but is there more diffuse, due to 
weakening of the top refiector. It corresponds to a 25 m 
thick unit of upper Visean marine shale in core 7029/03-
U-01 and is restricted to the eastern parts of the study 
area (Fig. 8), but probabiy extends northwards and 
eastwards into the Russian Barents Sea and Timan
Pechora area. 

Visean Ill seismic unit 

The top of this unit is defined by a fairly strong and 
continuous seismic refiector (purple), caused by down
ward decrease in density. It corresponds to the top of 
upper Visean shoreface sandstones in core 7029/03-U-01 
(Figs. 3, 4, 6). The refiector can be traced laterally for 
about 10 km northwestwards and for more than 50 km 
towards the southeast. 

The unit appears with scattered, parallel seismic refiec
tions and shows a thickening trend downdip. The corre
sponding cored unit is 20 m thick in the eastern part of 
the study area, where it subcrops below Quaternary 
sediments (Fig. 6). Westwards, the unit is truncated by a 
Kasimovian erosional event and therefore subcrops (be
low younger Carboniferous rocks) farther offshore in the 
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central part of the area. It reappears, however, in the 
local basin in the west (Fig. 2). The Lower and Middle 
Carboniferous seismic units cannot be resolved in the 
west, due to lack of core control. 

Serpukhovian seismic unit 

The seismic unit is bounded upwards by a regional 
seismic reflector representing an angular unconformity 
(brown reflector, Figs. 4, 6). This boundary has not been 
cored and can only be observed in seismic data in the 
eastern part of the area. 

The unit is characterized by several scattered reflec
tions and by a few discontinuous reflections, subparallel 
to the top and base of the unit. Total thickness is 
approximately 50 m in the east, where the lower part is 
represented by coastal plain deposits in core 7029/03-
U-01 (Fig. 3). The upper part comprises some of the 
undrilled interval between cores 7029/03-U-01 & -02. 

?Bashkirian seismic unit 

The upper boundary gives partly discontinuous seismic 
reflections (green, Fig. 6), traceable only in the eastern 
part of the study area. It is represented by the top of 
Middle Carboniferous flood plain deposits in the cored 
section. 

The seismic unit is approximately 60 m thick and 
becomes slightly thicker downdip. In common with the 
three Lower and Middle Carboniferous units, it is trun
cated in the central part of the study area by the Late 
Carboniferous (Kasimovian) erosional event and cannot 
be followed continuously from east to west. This unit 
and the overlying Middle Carboniferous seismic unit are 
characterized by a few continuous and several short and 
discontinuous reflections, which become stronger and 
more continuous basinwards (Figs. 3, 4). The upper 
part of the unit corresponds to the lowermost part of 
core 7029/03-U-02, comprising flood-plain sandstone 
deposits. 

Middle Carboniferous seismic unit 

The upper reflector (yellow) of this unit represents an 
angular unconformity caused by the regional Kasimo
vian erosional event (Figs. 4, 9i). It corresponds to the 
top of a conglomerate at 102.7 m in core 7029/03-U-02 
(Fig. 10) displaying velocity and density peaks. 

The unit has a similar appearance to the underlying 
?Bashkirian seismic unit, with some continuous and sev
eral short and discontinuous reflections. It is approxi
mately 90 m thick in core 7029/03-U-02 (Fig. 10) in the 
east where it was penetrated at subcrop. A seismic reflec
tor is observed within the middle part of the unit (at 
134 m in core 7029/03-U-02, orange in Figs. 4, 6). Owing 
to extensive erosion of the top of this seismic unit, the 
thickness of the succession above this internal seismic 
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reflector increases more than three times basinwards. The 
thickness of this wedge-shaped Middle Carboniferous 
seismic unit increases accordingly from 90 m in the inner 
part to more than 150 m l O km farther out. 

Kasimovian-Gzhelian seismic unit 

The upper boundary is a strong and continuous seismic 
reflector corresponding to a surface later described as a 
karst surface on top of open marine boundstones (pink 
reflector, Figs. 3, 6). The boundstone has sound velocities 
in excess of 6000 m/s ( cores 7029/03-U-02 and 7030/03-
U-01, Fig. 10). This marked reflector probably masks the 
reflections from the clastic/carbonate transition, approxi
mately 20 m below the karst surface. 

The unit is approximately 40 m thick in the eastern 
part of the area and is there too thin to reveal any 
internal reflection pattern. It increases to about twice the 
thickness in the west, and several irregular and discontin
uous reflections can be observed. Some mounded seismic 
features interpreted as buildups occur in the upper part 
in the outer part of the study area (Fig. 11). The corre
sponding cored unit comprises the transition from domi
nantly clastic rocks to carbonates (Figs. 3, 10). 

Gzhelian seismic unit 

The upper bounding reflector (red) is strong and can 
easily be traced laterally throughout the study area, but 
becomes weaker downdip (Figs. 4, 11). The boundary 
corresponds to the top of an anhydrite layer (Fig. 3), and 
the attenuated reflections downdip are interpreted to 
represent change in facies. 

This carbonate-dominated unit has a constant thick
ness of 50-60 m throughout the area. Some irregular and 
discontinuous reflections occur in the updip parts of this 
unit, while several buildup-like features can be seen 
downdip (Fig. 11). The upper boundary formed by the 
anhydrite layer seems to disappear in the area where the 
buildups occur, and this seismic unit cannot therefore be 
distinguished from the overlying unit in the outer part of 
the Finnmark Platform. 

Asselian I seismic unit 

The upper boundary is characterized by strong and 
continuous seismic reflections (blue, Fig. 3), caused by a 
marked velocity contrast on top of carbonate-dominated 
Asselian rocks (88 m in core 7129/10-U-02, Fig. 10). 

Internal reflectors are partly discontinuous in updip 
parts, but become more even and continuous downdip 
(Fig. 14). Buildups occur downdip in the lower part of 
the unit (Fig. 11). The cored section (cores 7030/03-U-01 
and 7129/10-U-02) of this seismic unit is 50 m thick in 
the east and increases to 100m westwards. Downdip it 
may be up to 500 m thick. 
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Asselian Il seismic unit 

The upper boundary gives strong and continuous seismic 
reflections (light brown, Figs. 4, 11), which are caused by 
a marked drop in sound velocity corresponding to the 
downward transition from carbonate to shale-dominated 
Sakmarian rocks (64 m in core 7129/10-U-02, Fig. 10). 

A fairly strong and continuous reflector can occasion
ally be observed within this unit, which is generally 
characterized by its strong lower and upper bounding 
reflectors. The corresponding cored unit is dominated by 
clastic rocks, but with some carbonate influence. The 
thickness of 25 m in the middle part of the area, where 
the unit was cored, seems to be constant throughout with 
on1y a minor increase eastwards. 

Sakmarian-Artinskian seismic unit 

Strong and continuous seismic reflections on top of this 
unit (dark blue, Figs. 4, 11) are caused by an increase in 
sound ve1ocity of more than 3000 m/s from the overlying 
rocks. This coincides with the top of the Artinskian 
limestone (Fig. 3). 

No intema1 reflections can be observed between the 
strong reflections from the 1ower and upper bounding 
surfaces. The unit is penetrated by cores 7129/10-U-02, 
7129/10-U-01 and 7128/12-U-01 and is dominated by 
limestones with some clastic rocks occurring in the 1ower 
part (Figs. 10, 12, 13). The seismic unit is about 45 m 
thick at the drilling location and shows only a slight 
increase in thickness eastwards. The upper boundary of 
this seismic unit corresponds to the Gipsdalen/Tem
pelfjorden Group transition and represents a mid-Per
mian tectonic event that can be recognized throughout 
the Arctic (e.g. Dore 1991). 

?Kungurian- Ufimian seismic unit 

The seismic refiections defining the top of this unit are 
caused by a negative impedance contrast, i.e., lower 
sound velocity and density below the boundary. The 
reflector (green) corresponds to the transition from 
?Kungurian-Ufimian clastic rocks to overlying Kaza
nian limestone (Fig. 13). 

Owing to the thickness of only 7 ms two-way time 
(9 m), this unit can only be resolved in the single channel 
seismic data. It was penetrated by the laterally equivalent 
cores 7129/10-U-01 and 7128/12-U-01 (Fig. 14) and 
seems to have a constant thickness throughout the area. 

Kazanian- Tatarian seismic unit 

The top reflector (purple, Figs 4, 11) coincides with a 
slight downward increase in sound velocity (at ca. 119 m 
in core 7128/12-U-01, Fig. 13). Immediately below (ca. 
124.5 m), there is a more drastic increase which seems to 
cause stronger reflections. The reflections from these two 
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levels generally tend to coincide, but in some places 
downdip the upper reflector tends to split and form 
mound-like features (Fig. 11). 

The upper boundary corresponds to the top of Kaza
nian-Tatarian limestone (Fig. 13), close to top Permian, 
and is a good seismic reflector which can be observed 
over most of the Barents Sea. The lower boundary can 
be identified in the high resolution single channel seismic 
data, but is commonly masked by the top Permian re
flector in multichannel seismic data. 

Lower Triassic seismic unit 

In updip parts the upper boundary is a strong reflector 
(dark brown) which follows the top of a prograding 
seismic unit (Fig. 4). It becomes more diffuse downdip. 

The unit comprises a series of clinoforms that downlap 
on the basal surface (Fig. 4). Total thickness of the unit 
is approximately 120 m, and it was penetrated only in the 
lower part (cores 7128/12-U-01 and 7129/10-U-01, Figs. 
13, 14). 

Description of cored units 

Early Carboniferous (Visean) land-shelf transition 

Lower Carboniferous rocks were cored in three of the 
shallow drillings on the Finnmark Platform. Core 7029/ 
03-U-01 was drilled in the eastem part of the study area 
and penetrated 93.5 m of bedrock (Fig. 5), below 70 m of 
Quatemary glacial clay and till. The lower 15 m in this 
core consisted of low grade (green schist) metamorphic 
sandstones correlated to the allochthonous Precambrian 
Berlevåg Formation of the Kalak Nappe Complex 
present on the neighbouring mainland (Anna Siedlecka, 
pers. comm. 1989). The upper 12 m of the metamorphic 
sandstone are weathered, with kaolinite development in 
the uppermost few metres, reflecting humid tropical/tem
perature climatic conditions. Cores 7127/10-U-02 & -03 
in the west (close to Nordkapp, the northemmost point 
in Norway) indicate the presence of a local Carbonifer
ous basin on the downfaulted side of a SSW-NNE 
striking fault (Fig. 2). 

The oldest part of the sedimentary succession on the 
Finnmark Platform is recorded in core 7029/03-U-01 
(Fig. 7). The unit, representing the lower part of the 
Visean I seismic unit (Fig. 3), is 15 m thick and consists 
of continental conglomerates, sandstones and siltstones 
directly resting on and onlapping the basement. This 
clastic succession has an overall fining-upward trend 
comprising stacked fining-upward units, a few metres 
thick, interrupted by one coarsening-upward unit. The 
succession is interpreted to represent braided river de
posits (Fig. 9a), where the coarsening-upward unit may 
be infill of a local pool on the braid plain. The rocks are 
virtually barren of microfossils, but palynomorphs sug
gest a general Visean age (biozone I, Table 3). 
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Fig. 5. Logs showing the three Lower Carboniferous cores from the Finnmark Platform. For location, see Figs. 2 and 8. The internal stratigraphic relation between 

these co res is shown in Fig. 7. 
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Fig. 6. Seismic line IKU-07-88 showing the location of the Lower Carboniferous (Visi:an) core 7029/03-U-01. The seismic units below the Kasimovian reflector (yellow) 
can be mapped in the eastern and central part of the study area. (See location of the line in Fig. 2). 

Lateral equivalents to these continental deposits were 
probably encountered in cores 7127/10-U-02 & -03, 
which were drilled 100 km further to the northwest (Fig. 
2). These cores are separated by a non-cored strati
graphic interval of approximately 175 m (Fig. 7), and 
both comprise poorly lithified coarse to fine-grained 
quartz-arenitic sandstone beds separated by siltstone and 
coal beds (Fig. 9b). Massive to laminated fine-grained 
sandstone beds are commonly strongly disrupted by root 
structures. The cores represent crevasse channel and 
crevasse splay sediments deposited in a flood-plain set
ting in a humid and tropical climate. Dipmeter readings 
of cross-stratifications show an ENE dip. The flood plain 
was probably governed by a meandering river sourced 
from the mainland, flowing northeastwards parallel to 
the basin axis. From seismic data it can be inferred that 
the same depositional regime probably also existed dur
ing deposition of the succession between the two cores, 
implying that the flood-plain deposits comprise at !east 
380 m of the 650 m thick Lower Carboniferous succes
sion here. A local palaeogeographic reconstruction shows 
a northeast-flowing river creating the flood plain repre
sented by cores 7127/10-U-02 and -03 (Fig. 8). The river 
entered the sea immediately east of Nordkapp, where the 
local palaeo-coastline roughly paralleled the present 
coastline with probably only minor fluctuations through 
Late Palaeozoic time. From palynology a late Visean age 
is indicated for these flood-plain deposits (biozone Il, 
Table 3). A chronostratigraphic correlation with the 
lowermost part of the marine succession in core 7029/03-
U-01 is suggested (Fig. 7). 

On top of the upward-fining continental clastic unit in 
the lower part of core 7029/03-U-01 is a 10 cm thick 
shale bed (at a bo ut 135 m), seen as a peak ( > 300 API) 
in the gamma log (Fig. 5). This unit forms the base of a 
5 m thick carbonate unit and represents a transgression 
that marks the onset of marine conditions in the area. 
The basement reflector and the top of the limestone unit 
can be determined on the seismic profiles. This lower 

7029/03-U-01 

x Basement x 

7127/10-U-02 
& -03 

X X 
X X 

Fig. 7. The three Lower Carboniferous (Visean) cores on the Finnmark Platform 
represent a succession with continental and marine deposits onlapping basement. 
Cores 7127/10-U-02 & -03 belong to a local flood plain 100 km to the northwest 
of core 7029/03-U-01 (see Fig. 8). A transgression introduced deposition of 
marine Visean limestone, shale and sandstone. 
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Visean I seismic unit (below top carbonate) is hard to 
trace downdip, where the resolution of the seismic data is 
reduced (see Fig. 4). The carbonate unit comprises in
tensely bioturbated sandy dolomites, partially dolomi
tized mudstones and wackestones, and mud-/wacke
stones with thin shale partings. Large oncolites (up to 
5 cm) are common in the limestone (Fig. 9c). They 
commonly show a complex structure resulting from re
peated vertical growth and collapse of columnar stroma
tolites. The wackestone contains cement-filled moulds of 
(?sponge) spicules as well as algal laminae, gastropods, 
brachiopods, bivalves, trilobites, foraminifera and 
crinoids. Both the palynomorphs and the microfauna 
suggest a middle to late Visean age. The limestone unit is 
interpreted to represent a low-energy shelf environment 
within the photic zone, deposited during the continued 
transgression. 

The carbonates are overlain by a 23 m thick coarsen
ing-upward succession of dark grey silty shale (Fig. 9d) 
representing the Visean Il seismic unit (Fig. 3). The 
lowermost part of the shale contains a low density and 
low diversity ichnofabric, dominated by the ichnogenus 
Chondrites, which may indicate low oxic conditions (e.g., 
Bromley & Ekdale 1984). Upwards, the shale is charac
terized by high diversity and high density fully marine 
ichnofabric. Some of the burrows were filled by early 
diagenetic pyrite and siderite nodules. The shale also 
contains abundant bivalves, different types of bra
chiopods, ammonoids, gastropods, trilobites, crinoids 

Fig. 8. Palaeogeographic reconstruc
tion of the eastern Finnmark Plat
form in Visean time. Marine 
conditions prevailed on this part of 
the Barents Shelf as a result of a 
Visean transgression from the east 
and northeast. 

'45' 

Upper Palaeozoic, Finnmark Platform 13 

and rugose corals. The organic matter content is 3-4%, 
with a dominance of terrestrially derived plant material. 
The depositional environment of this shale unit is inter
preted to have been a quiet marine basin with a stratified 
anoxic/dysoxic to oxic water column with a strong influx 
of terrestrial plant debris derived from a nearby land 
area. The palynomorph dating suggests a late Visean age 
for the shales (biozones Il and Ill, Table 3), which is 
supported by brachiopod ages (C.H.C. Brunton, written 
comm. 1988). 

The slight regressive trend recorded in the shale unit 
continues upwards with a rapid shift to sand deposition 
on top of the shale (Fig. 9e). This boundary corresponds 
to a seismic reflection (orange, Figs. 4, 6) that can be 
traced basinwards for a distance of 8-10 km. The sand
stone unit, which is 22 m thick, represents the Visean Ill 
seismic unit. It consists of two coarsening-upward succes
sions separated by dark grey siltstones, The sandstone 
contains horizontal and low-angle trough cross-lamina
tion and wave ripples. These primary structures are 
sometimes cut by escape burrows, probably developed 
during periods of rapid deposition. The depositional 
environment is believed to represent a continued regres
sion from a lower shoreface to upper shoreface/foreshore 
setting. 

The shallow marine sandstone is abruptly overlain by 
yellowish and greyish brown, mottled silty shales with 
abundant root structures and coaly beds and thin, fining
upward sandstone units, representing deposition on a 

. : 

Ø Marine deposits 

lli1J Continental deposits 

[J Basement 

10 20 30 40km 
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coastal, partly vegetated, plain with small creeks in a 
semi-arid climatic setting (Fig. 9t). This interval repre
sents the lower part of the Serpukhovian seismic unit 
(Fig. 3). Palynomorphs indicate an early Serpukhovian 
age (biozone V, Table 3). 

The succession in cores 7127/10-U-02 & -03 and parts 
of core 7029/03-U-01 (Fig. 5) is comparable to the 
Billefjorden Group in Svalbard. The Billefjorden Group 
is characterized by quartz arenites, black shales and coals 
(Harland et al. 1976; Gjelberg 1981; Gjelberg & Steel 
1981; Steel & Worsley 1984), deposited in various types 
of alluvial settings in a humid and tropical climatic 
environment. Lacustrine deposits of the Visean Sven
breen Formation on Spitsbergen are exceptionally rich 
on kerogen type I and Il ( 40% TOC), making them an 
excellent source rock for hydrocarbons (Nøttvedt et al. 
1992b ). A major difference between Svalbard and the 
study area is, however, that a late Visean transgression 
reached the latter area from the east/northeast, resulting 
in the marine carbonate and shale succession in core 
7029/03-U-01 (Fig. 5). No signs of marine incursions are 
recorded in this part of the succession on Spitsbergen or 
Bjørnøya, while the transgression probably opened the 
seaway from the Timan-Pechora Basin to the Finnmark 
Platform. Furthermore, it also probably established open 
marine conditions in the Nordkapp Basin area where 
organic-rich facies may also have been deposited. The 
6rganic matter of the shale is dominated by kerogen type 
IV, due to its proximal position (Fig. 8). In a more distal 
setting, however, this shale could represent a possible 
source rock for hydrocarbons. The continental deposits 
of the Serpukhovian sei smi c unit (a bo ve 86 m in core 
7029/03-U-01) probably do not have any equivalents on 
Bjørnøya/Spitsbergen. They seem to represent a more 
continuous sedimentary succession on the southern 
Finnmark Platform than on Bjørnøya/Spitsbergen (Fig. 
15). They also contain sedimentary elements characteris
tic both for the Billefjorden Group ( coal and common 
root structures) and the Gipsdalen Group (brownish
mottled sediments) reflecting a probable gradual transi
tion between the two groups. 

Carboniferous coastal clastics to carbonate transition 

The clastic Middle/Upper Carboniferous succession on 
the Finnmark Platform is represented by part of the 
undrilled interval between cores 7029/03-U-01 & -02 and 
the lower 120 m of core 7029/03-U-02 (Figs. 3, 10). The 
whole interval has been divided into three seismic units, 
with the base defined by a strong and regional reflector 
corresponding to an angular unconformity recognized 
throughout the east of the study area (brown reflector, 
Fig. 4). The unconformity probably represents a tectonic 
event, and although the datings are poor in this part of 
the succession, it is tentatively correlated with the 
Bashkirian rifting event described from the western 
Barents Sea and the Norwegian-Greenland Sea (Har-
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land et al. 1974; Gjelberg & Steel 1981; Håkansson & 
Stemmerik 1984; Cippitelli 1990; Nøttvedt et al. 1992a). 
A thick syntectonic sediment package related to this 
rifting is observed in seismic data elsewhere in the 
Barents Sea (seismic unit K2 of Nøttvedt et al. 1992a). 

The ?Bashkirian seismic unit is represented by the 
lower lOm of core 7029/03-U-02 (201.0-190.6 m) which 
comprises fining-upward medium to coarse-grained, of
ten cross-bedded sandstones (Fig. 10), separated by red
dish brown and greenish mottled siltstones (Fig. 9g). The 
depositional environment is interpreted as a semi-arid 
flood plain with coarse-grained, probably braided-river 
deposits. 

The clastic succession continues up to 84.3 m in core 
7029/03-U-02 (Fig. 10), but a change to a marginal 
marine depositional environment takes place at 190.6 m. 
The overlying l 05 m thick clastic succession belongs to 
the Middle Carboniferous and Kasimovian-Gzhelian 
seismic units (Fig. 3). Up to 118.7 m (Fig. lO) the 
succession consists of repeated 2-7 m thick fining-up
ward channel filling units. Mud and basement clasts 
occur at the bases of the fining-upward sandstone (Fig. 
9h), while dolomite clasts, sometimes with concentric 
structures resembling pisolitic structures, occur with in
creasing abundance from approximately 145 m. Similar 
dolomite nodules are widespread in the siltstones and 
shales which separate the sandstones and thus document 
the erosive nature of the channel sandstones. Brachiopod 
fragments, Chondrites burrows and flaser bedding indi
cate a marine-influenced environment for these sedi
ments, most likely a fan delta system with adjacent 
fine-grained embayment fill. 

A conglomerate with common metamorphic basement 
clasts at 118.7 m represents a transition to a 16 m thick, 
more heterolithic facies comprising both fining- and 
coarsening-upward sandstone units with horizontal lami
nae and ripple and trough cross-bedding. Siltstones be
tween the sandstones contain bivalve and brachiopod 
fragments and a high diversity ichnofabric including 
Chondrites. These sediments were probably deposited in 
a more distal marine environment compared to the sedi
ments below, and the coarsening-upward units probably 
represent prograding delta lobes, while the fining-upward 
sandstones represent tidal flat/embayment fill or distribu
tary channel fillings of a delta system. 

The clastic succession of core 7029/03-U-02 is divided 
in two parts by a boundary at 102.7 m (Figs. 9i, 10). It 
seems to represent a regional tectonic event, recognized 
as an angular unconformity in the seismic data (yellow 
reflector, Fig. 4). Based on Kasimovian dating of the 
sediments above the unconformity, a Kasimovian age is 
suggested for the erosion, although a late Moscovian age 
cannot be excluded. The seismic reflection marks the 
boundary between the Middle Carboniferous and the 
Kasimovian-Gzhelian seismic units. The erosion related 
to this event was most extensive on the south of the 
Finnmark Platform, with a hiatus in the central part of 
the study area. In the core, this erosion is probably 
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Table 3. Biozones for the Upper Palaeozoic succession on the eastern Finnmark Platform. 

BIOZONE l 

Lycospora pusilla assemblage 
Characteristic species: L. pusil/a and Convolutispora labiata 

Comments: The association has a very low diversity 
Age: Indeterminate Visean, possibly late Visean 

BIOZONE Il 

Upper Palaeozoic, Finnmark Platform 

Perotrilites tessellatus, Schulzospora campyloptera - Diatomozonotriletes saetosus and Raistrickia nigra - Potoniespores delicatus assemblage zones 

15 

Characteristic species: Crassispora acu/eata, P. tessel/atus, P. de/icatus, R. nigra, S. campy/optera, Triquitrites marginatus, Verrucosisporites baccatus, Waltzispora 

planiangu/ata 

Comments: The biozone includes two concurrent range palynomorph assemblages that are correlated with the European TC & NM miospore zones 
of Clayton et al. ( 1977). Brachiopods including Tornquista po/ita and Eomarginifera trispina 

Age: late Visean 

BIOZONE Ili 

Raistrickia nigra - Triquitrites marginatus and Tripartites vetustus - Rotaspora fracta zones 
Characteristic species: Laevigatosporites spp., Potoniespores delicatus, R. nigra, Schu/zospora spp., Tripartites nonguerickei, T. vetustus, Triquitrites spp. 
Comments: The biozone seems to correlate with the VF miospore zones of Clayton et al. ( 1977). 
Age: late Visean 

BIOZONE IV 

Tripartites spp. - Raistrickia nigra, Waltzispora spp. assemblage zone 
Characteristic species: Tripartites nonguerickei, Triquitrites spp. Schulzospora campy/optera, Crassispora acu/eata, Raistrickia nigra, Waltzispora spp. 
Comments: The zone seems to correlate with the European NC miospore zone of Clayton et al. ( 1977) 
Age: late Visean to early Serpukhovian 

BIOZONE V 

Tripartites/Triquitrites, Schulzospora spp., Waltzispora spp. abundance zone. 
Characteristic species: Common occurrences of Tripartites, Triquitrites, Schulzospora spp. and Waltzispora spp. 

Comments: The zone seems to correlate with the European TK miospore zone 
Age: early Serpukhovian 

BIOZONE VI 
Rugosofusulina ex. gr. prisca - Pseudofusulinella usvae zone 
Characteristic species: Rugosofusulina ex. gr. prisca, Pseudofusu/inel/a usvae 

Age: late Kasimovian/early Gzhelian 

BIOZONE VII 
Schellwienia sp. A - Rugosofusulina praevia zone 
Characteristic species: Schellwienia sp. A, Rugosofusu/ina praevia, Jigulites longus mukronatus, Pseudofusulinel/a usvae, Rugosofusulina jlexuosa 

Age: middle-late Gzhelian 

BIOZONE VIII 
Zigerella paraanderssoni - Schellwienia arctica zone 
Characteristic species: Zigarel/a paraanderssoni, Z. ex. gr. paraanderssoni, Z. ex. gr. anderssoni, Z. simplex, Z. inconstans, Schellwienia arctica, S. modesta, S. plana, 

S. sakmarensis, S. ura/ica, S. convexis, Daixina lata, Quasifusu/ina cayexi, Schwagerina graci/is, S. triangu/ata. 

Age: lates! Gzhelian-earliest Asselian 

BIOZONE IX 
Sphaeroschwagerina vulgaris taxon range zone 
Characteristic species: Sphaeroschwagerina vu/garis, Rugosofusulina sp. 
Age: early Asselian 

BIOZONE X 
Schwagerina princeps - Sphaeroschwagerina moelleri zone 
Characteristic spe�ies: Schwagerina princeps, S. conspecta, S. exuberata, S. aff. emaciata, S. globulus, S. nux, s. aff. whartoni, S. volzhaninae, Sphaeroschwagerina moe/leri, 

Biwael/a omiensis. 

Age: middle Asselian 

BIOZONE XI 
Sphaeroschwagerina sphaerica gigas zone 
Characteristics species: Sphaeroschwagerina sphaerica gigas, Eoparafusu/ina? aff. domesticus, Schwagerina globu/us, S. aff. sphaeroidea, S. aff. whartoni, S. declinata, 

S. aff. thorsteinssoni, Rugosofusu/ina p/ana, Waeringel/a aff. minima, Pseudofusulinella templensis. 

Age: late Asselian 

BIOZONE XII 
Eoparafusulina paralinearis-Schwagerina uralica zone 
Characteristic species: Eoparafusulina para/inearis, Schwagerina uralica vo/ongaensis, S. ura/ica ura/ica, S. ura/ica longa, S. indigaensis, S. cf. tastubensis. 

Age: early Sakmarian-?late Sakmarian 

BIOZONE XIII 
Schwagerina jenkinsi zone 
Characteristic species: Schwagerina jenkinsi, S. aff. hyperborea, S. mankomensis. 

Age: Artinskian 
Continued over -+ 
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Table 3. ( continued) 

BIOZONE XIV 
Dyupetalum sp. - Hamiapollenites bullaefonnis Assemblage Zone 

NORSK GEOLOGISK TIDSSKRIFT 75 (1995) 

Characteristic species: Dyupetalum sp., Hamiapollenites bullaeformis, Jugasporites spp., Kraeuse/isporites spp., Lueckisporites spp., Macu/atasporites spp., Macu

latasporites aff. Reticulina bilateralis, Neoraistrickia sp., Protohaploxypinus spp., Striatopodocarpites spp., Vittatina spp. Brazi/ea spp. 
Age: ?Kungurian-Ufimian 

BIOZONE XV 
Scutasporites sp. cf. S. unicus - Lunatisporites sp. Concurrent Range Zone 

Characteristic species: Florinites spp. Kraeuselisporites spp., Ahrensisporites sp., Lunatisporites spp., Protohaploxypinus spp., Scutasporites sp. cf. S. unicus, Unellium 

spp., Vesicaspora schemelii, Vittatina spp. 
Age: Kazanian- Tratarian 

BIOZONE XVI 

Lundbladispora obsoleta - Tympanicysta stoschiana Assemblage Zone 
Characteristic species: Anap/anisporites stipu/atus, Densoisporites spp., Ephedripites spp., Klausipol/enites staplinii, Lueckisporites virkkiae, Lunatisporites spp. Lundbladis· 

pora obsoleta, Naumovaspora striata, Proprisporites pocockii, Striatoabieites richteri, Triquitrites proratus, Tympanicysta stoschiana, Uvaesporites imperia/is morphon. 

Age: Griesbachian 

represented by two conglomerate beds with extrabasinal 
clasts. It is overlain by a one-metre-thick dolornite bed 
with anhydrite-filled moulds, which probably represents 
a sabkha environment that developed during the initial 
stage of transgression. The top of this bed represents the 
seismic marker recognized as the regional erosional event 
in seismic data, although the base of the conglomerate 
three metres below (105.9 m in core 7029/03-U-02) prob
ably represents the onset of erosion. 

The carbonate bed at 102.7 m is overlain by a coarsen
ing-upward unit with bioturbated siltstones at the base, 
and further by fossiliferous medium-grained, carbonate
cemented sandstones. Brachiopods, bivalves, corals and 
crinoids as well as fusulinids occur in the upper 3 m of 
the clastic part of the Kasimovian-Gzhelian seismic unit 
(biozone VI, Table 3). Similar rocks are recorded in the 
lower part of core 7030/03-U-01 (from TD at 173.7 m to 
155.4 m; Fig. 10). The upper boundary of the Kasimo
vian-Gzhelian seismic unit is represented by a seismic 
reflection (pink) which is so strong that it masks the 
reflection from the base of the carbonates. It coincides 
with a karst surface approximately 20 m above the base 
of the carbonate-dominated Upper Carboniferous suc
cession (Fig. 91). These 20 m of rock show a complex 
lithofacies development and consist of fossiliferous, 
coarsening-upward shales to sandstones representing 
prograding shoreline deposits. Algal-laminated dolomites 
with enterolithically folded anhydrite beds probably rep
resent sabkha deposits. Furthermore, Palaeoaplysina-

phylloid algal boundstone reefs occur in a few metres 
thickness. Dating of the Kasimovian-Gzhelian seismic 
unit is based on fusulinids (biozone VI, Table 3), and the 
unit is interpreted to represent progradation from shal
low shelf to shoreface environment following the Kasi
movian transgression. 

The succession in the lower part of core 7029/03-U-02, 
corresponding to the ?Bashkirian seismic unit, closely 
resembles the Landnørdingsvika and Ebbadalen Forma
tions on Bjørnøya and Spitsbergen, respectively (Fig. 3). 
The base of the unit seems to correspond to the 
Bashkirian rifting event. As on Bjørnøya and Spitsber
gen, the transition from the underlying succession repre
sents a dramatic shift which reflects change from a humid 
to a semi-arid climate (Gjelberg 1981; Gjelberg & Steel 
1981; Johannesen & Steel 1992), but it is also important 
to note that the transition from the Billefjorden Group 
to the red bed facies is gradual, and therefore not easy to 
distinguish exactly, even in outcrop exposures (Gjel berg 
1981). 

The succession corresponding to the Middle Carbonif
erous and the Gzhe1ian-Kasimovian seisrnic units (Fig. 
3) reflects a slow and overall transgressive development, 
coinciding with flattening of the hinterland and resulting 
in a gradual change from proximal fan delta deposits to 
subtidal mudstones and shoreface/tidal flat sandstones, 
sabkha dolornites and Palaeoap lysina-phylloid algal 
reefs. Similar development is seen in the Carboniferous 
strata on Spitsbergen (Gjelberg & Steel 1981; Johannesen 

Fig. 9. Selected core photos of the Carboniferous and Lower Pennian succession. Core width is approximately 5.0 cm and length of photos 17 cm. a: Braided river 
coarse-grained sandstone, Visi:an (7029/03-U-01, 140.5 m); b: Flood plain mudstone with coal laminae, late Visi:an (7127-10-U-03, lll.2 m); c: Marine shelf, 
fossiliferous oncolitic limestone, late Visi:an (7029/03-U-01, 134.0 m); d: Marine, organic-rich shale, late Visi:an (7029/03-U-01, 121.1  m); e: Shoreface sandstone, late 
Visi:an (7029/03-U-01, 101.5 m); f: Coastal plain siltstone, Serpukhovian ( 7029/03-U-01, 72.7 m); g: Flood-plain siltstone, Middle Carboniferous (7029/03-U-02, 
197.1 m). h: Fan delta conglomerate, Middle Carboniferous (7029/03-U-02, 155.7 m); i: Sabkha dolomite overlain by shallow shelf siltstone, representing the top of 
the Kasimovian erosional event (yellow seismic reftector) (7029/03-U-02, 102.6 m); j: Carbonate breccia from phylloid a1gae-Palaeoaplysina reef, late Kasimovian-early 
Gzhelian ( 7029/03-U-02, 83.6 m); k: Phylloid algal dominated packstone reef, middle/late Gzhelian (7029/03-U-02, 74.6 m); 1: Karstified Palaeoaplysina packstone 
over1ain by coarse-grained sandstone, representing the pink seismic reftector, middle/late Gzhelian (7029/03-U-02, 65.7 m); m: Lagoona1 dolomite and shale, middle/late 

Gzhelian ( 7030/03-U-01, 130.5 m); n: Anhydrite nodule in lagoona1 dolomite, midd1e/1ate Gzhelian (7030/03-U-01, 112.1 m); o: Lagoona1 dolomite wackestone with 
sulphur-rep1aced anhydrite nodules, middle/late Gzhelian ( 7029/03-U-02, 31.1 m); p: Lagoonal anhydrite, latest Gzhelian-earliest Asselian (7030/03-U-01, 87.1 m); q: 
Fusulina lagoonal dolomite packstone, latest Gzhelian-earliest Asselian (7030/03-U-01, 78.0 m); r: Pa/aeoap/ysina mudstone, early Asselian (7030/03-U-01, 55.4 m). 
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& Stee1 1992). The clastic succession from 190.6 m up to 
the unconformity at 102.7 m in core 7029/03-U-02 (Mid
dle Carboniferous seismic unit) is probably time equiva
lent with the Kapp Kåre Formation on Bjørnøya (Fig. 
15). However, the lithology is different, as carbonates 
dominate on Bjørnøya (Worsley & Edwards 1976). 

The boundary between the Kapp Kåre Formation and 
the overlying late Moscovian-Kasimovian Kapp Hanna 
Formation on Bjørnøya is represented by intraforma
tional conglomerates overlain by extraformational con
glomerates of the Kapp Hanna Formation (Worsley & 
Edwards 1976). We suggest the regional erosional event 
recorded at the base of the two conglomerate beds below 
Kasimovian-dated strata in core 7029/03-U-02 on the 
Finnmark Platform to correspond to this boundary (Fig. 
15). This implies that the clastic part of the Kasimovian
Gzhelian seismic unit corresponds to the Kapp Hanna 
Formation. The Middle Carboniferous unit is probably 
time equivalent with the Kapp Kåre Formation, but with 
a different 1ithology, while the lower seismic unit corre
lates with the Landnørdingsvika Formation (Figs. 3, 15). 

Late Carboniferous- Earl y Permian lagoonal to shelf 
carbonates 

The Upper Carboniferous-Lower Permian carbonate 
dominated succession on the Finnmark Platform has 
been penetraied by the upper part of core 7029/03-U-02, 
core 7030/03-U-01, core 7129/10-U-02 and the lowermost 
parts of cores 7129/10-U-01 and 7128/12-U-01 (Figs. 10, 
13). The succession has been divided into four seismic 
units bounded by strong and continuous seismic reflec
tions, although more discontinuous in the updip parts 
(Figs. 3, 4, 11). 

The lower of the four seismic units in the Upper 
Carboniferous-Lower Permian succession, the Gzhelian 
seismic unit (Fig. 3), is represented by two cores, 7029/ 
03-U-02 and 7030/03-U-01, and has thicknesses of 53 
and 64 m, respectively. The basal reflector (pink) coin
cides with the karst surface 20 m above the base of the 
carbonate succession (Fig. 91). The carbonate rocks be
low this reflector consist of two buildups separated by a 
thin clastic interval. The upper bounding reflector of this 
lowest car bona te ( Gzhelian) seismic unit represents the 
top of an anhydrite layer which is 7-8 m thick (Fig. 3). 
Fusulinids indicate a middle/late Gzhelian to late Gzhe
lian/early Asselian age for this �eismic unit (biozones VII 
and VIII, Table 3). 

The carbonate-dominated Asselian I seismic unit (Fig. 
3) is approximately 50 m thick and has its base on top of 
the anhydrite layer. Its upper boundary is represented by 
a strong and consistent reflector (blue) corresponding to 
the change from dolomites to clastics at 88.3 m in core 
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7129/10-U-02 (Fig. 10). This seismic unit has been dated 
by fusulinids (Fig. 9q) and a latest Gzhelian/early Asse
lian to late Asselian age is indicated (biozones VIII-XI, 
Table 3). 

. 

The rocks forming the two lower seismic units com
prise limestones, dolomites, evaporites and clastics and 
contain calcitic and dolomitic phylloid algal-Palaeo
aplysina buildups. They represent shallow marine deposi
tional environments related to arid shorelines like hyper
saline lagoons, tidal flats/sabkhas as well as sheltered 
areas with clastic deposition on the landward side of 
Pa/aeoaplysina-phylloid algal buildups. 

The following sedimentary facies are recognized in the 
Gzhelian and Asselian I seismic units: 

Marine c/astics occur primarily in the lower 20-40 m, 
mainly as a few metres thick, stacked, coarsening-upward 
units grading from shales to fine-grained sandstones. 
Fragments of brachiopods, crinoids, small foraminifers 
and fusulinids together with a high diversity ichnofabric, 
including the ichnogenus Zoophycos, suggest repeated 
shoreline progradations on a few metres deep lagoon/ 
shelf. 

Palaeoaplysina-phylloid algae buildups occur in thick
nesses ranging from a few decimetres up to 4 m in the 
cored upper Kasimovian to upper Asselian succession 
(Figs. 9j, k), and some of the reefs are stacked on top of 
one another with total thickness of up to l O m. Seismic 
data show that the reefs were probably formed on small 
structural highs close to the local shelf breaks. Further 
offshore, larger mounds interpreted as buildups can be 
recognized on seismic sections of the two lower carbon
ate-dominated seismic units (Fig. Il). Most of the cored 
reefs consist of wackestone and packstones, while bound
stones are only present locally, particularly in the upper 
part of the individual buildup. The fossil faunas in the 
buildups include, in addition to phylloid algae and the 
enigmatic fossil Palaeoaplysina, brachiopods, fenestellid 
and ramose bryozoans, bivalves, scattered fragments of 
tubular algae fusulinids and tabular encrusting foram
inifera, echinoids, gastropods, ostracods, Tubiphytes and 
algal laminae. This highly diverse fossil assemblage 
reflects shallow, open, low-energy, marine conditions. In 
this type of environment, sediments were trapped and 
stabilized by baffiing of phylloid algae and bryozoans. 
Some marine cement occurs within the reefs, as iso
pacheous fringes of inclusion-rich fibrous calcite replace
ment of probable former aragonite cement and as calcite 
neomorphism of peloidal high magnesium calcite cement. 
In addition, encrusting by tabular foraminifera, Tubi
phytes and probably also Palaeoaplysina may have con
tributed to the stabilization of the reefs. 

In the cored succession, the Palaeoap lysina-phylloid 
algal reefs are associated with open marine siliciclastics 

Fig. JO. Logs of three Carboniferous-Lower Perrnian cores. The relative stratigraphic positions of the cores are shown in the upper left sketch. For location of the 
cores, see Fig. 2. Legend in Fig. 5. 
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Fig. Il. High resolution multichannel seismic section of the Carboniferous-Permian succession. Buildups (blue) probably consisting of Palaeoaplysina-phylloid algae 
are abundant in the Gzhelian-Asselian succession. The origin of the mound-like features (purple) at top Permian level is uncertain. A subglacial channel is seen in 
the upper left. ( See location of the line in Fig. 2). 

(Fig. 9r), fossiliferous lagoonal dolomites, subaquatic 
anhydrite and sabkha dolomites with anhydrite nodules 
and beds. These facies associations reflect ioner shelf 
conditions associated with arid shoreline deposits. They 
form shoaling-upward units, each a few metres thick, 

a b c d 

capped by subaerially exposed surfaces. Several of these 
units are vertically stacked and form regressive intervals 
less than l O m thick. Seismic data show that the Gzhelian 
sequences form an overall prograding unit, while the 
Asselian I seismic unit is characterized by onlap. This 

e f Lithology 

Fig. 12. Selected core photos of the Permian succession. Core width is approx.imately 5.0 cm and length of photos 17 cm. a: Crinoid-rich, bioturbated shelf wackestone, 
late Asselian (7129/10-U-02, 80.6m); b: Crinoid-rich, high energy shelf packstone, Sakmarian (7129/10-U-02, 52.6m); c: Shallow shelf grainstone, Artinskian 
(7129/10-U-01, 86.4m); d: Subaerially exposed cong]omerate with brachiopods, ?Kungurian-Ufimian ( 7129/10-U-01, 74.8 m); e: Shallow shelf packstone overlain by 
a condensed phosphorite bed, Kazanian (7129/10-U-01, 66.5 m); f: Porous, spiculitic chert and a bluish chert nodule, Kazanian (7128/12-U-01, 119.9 m). 
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trend is interpreted to represent a shift from overall re
gression in the Gzhelian to transgression in the Asselian. 

The buildups of middle to late Gzhelian age have been 
subject to pervasive, early dolomitization. In these 
buildups the porosity is high and occurs as moulds after 
fossils and evaporite nodules, and as intercrystalline 
porosity and vugs and fractures in sucrosic dolomite. In 
limestone buildups the porosity is low because of exten
sive late diagenetic calcite cement. 

Dolomitized wackestones fpackstones are widespread in 
the Gzhelian seismic unit (Fig. 9m) and the lower half of 
the overlying Asselian I seismic unit. The dolomites are 
bioturbated and contain fragments of crinoids, fusulin
ids, brachiopods, bivalves and tabular algae as well as 
peloids and a few percent of sand and silt. Anhydrite 
nodules are common in this facies (Fig. 9n), which 
probably represents lagoonal to tidal flat environments 
in the protected areas between the buildups and the 
sabkhas. 

Coarsening-upward skeletal dolomitic packstones occur 
in the upper half of the Asselian I seismic unit and are 
particularly common in the lower 30 m of core 
7129/10-U-02. Rocks of this facies contain a diverse 
fossil assemblage including crinoids, brachiopods, 
fusulinids, tabular algae, corals and bryozoans. There are 
five coarsening-upward units, each 2-5 m thick, which 
are recognized by transition from wackestone to grain
stones. This facies probably represents a shallow shelf 
environment. 

Anhydrite occurs as a 7-8 m thick layer separating the 
Gzhelian and Asselian I seismic units in cores 7029/03-U-
02 and 7030/03-U-01 (Figs. 9p, 10) and extends from a 
subcrop position dose to the seabed out to the buildups 
farther out on the Finnmark Platform (Fig. 11), where it 
seems to fade out, most likely due to lateral facies shift. 
Anhydrite also occurs as nodules throughout the cored 
Gzhelian-middle Asselian interval. The facies probably 
represents subaquatic anhydrite replacement of former 
gypsum precipitated in lagoonal environments between 
the buildups. 

Dolomite peloidal mudstones with anhydrite nodules /be ds 

are common in both the Gzhelian and Asselian I seismic 
units and show a gradua1 transition from the underlying 
fossiliferous lagoonal dolomite. Algal laminae are com
mon, while fossil fragments occur sporadically and are 
most commonly preserved as anhydrite-filled moulds. 
Anhydrite is present as nodules, locally replaced by calcite 
and native sulphur (Fig. 9o), and as enterolithically folded 
beds. This facies probably represents sabkha deposits. 

In addition to the Gzhelian and Asselian I seismic 
units in the carbonate dominated succession, an addi
tional unit has been recognized between the Asselian I 
and Il seismic units in the eastern part of the study area. 
It is represented by two metres of wacke-/packstone in 
the top of core 7030/03-U-01, but seems to occur only 
locally in this part of the area. 

Upper Palaeozoic, Finnmark Platform 21 

The Asselian Il seismic unit (Fig. 3) is approximately 
25 m thick and corresponds to the clastic-dominated 
interval between 88.3 m and 63.7 m in core 7129/10-U-02 
(Fig. 10). The lower boundary is represented by the abrupt 
change from limestones to calcareous shales in the upper 
Asselian succession. The upper boundary coincides with 
a level where the clastic con tent decreases significantly. The 
unit consists of greyish green bioturbated calcareous shales 
and marls in association with coarsening upward and 
fining-upward clayey wackestones (Fig. 12a). Based on 
fusulinids the seismic unit has been assigned a late Asse
lian-Sakmarian age (biozones XI and XII, Table 3). The 
abrupt change from shallow shelf carbonates with algae 
in the underlying Asselian I unit to calcareous shales and 
marls without algae reflects a change to a deeper basinal 
setting with increased clastic input. The onset of the clastic 
sediments represents ·. a transgression which resulted in 
establishment of generally deeper marine conditions dur
ing the Sakmarian throughout most of the Barents Shelf, 
and a shallow, warm water, marine biotic assemblage was 
replaced by more temperate water assemblages. This also 
resulted in the end of evaporite accumulation on the 
southern Barents Shelf, while evaporites were still precip
itated on Spitsbergen (Steel & Worsley 1984). 

The Sakmarian-Artinskian seismic unit extends to the 
top of the Artinskian carbonates. This interval is approx
imately 45 m thick and comprises most of the Sakmarian 
and the entire Artinskian succession. Dating is based on 
fusulinids (biozones XII and XIII, Table 3). The top 
Artinskian seismic reflector (dark blue) is strong and 
continuous in the entire area and corresponds to an 
unconformity representing the change from carbonate 
facies to deposition of marls, shales, silt- and sandstones. 
This unconformity correlates with the mid-Permian un
conformity which can be recognized across the western 
Arctic (Steel & Worsley 1984). It is represented by a 
strongly diagenetically altered surface which may be of 
karst origin. Owing to limited vertical resolution in con
ventional seismic data, this top Artinskian reflector in 
places interferes with the top Permian reflector. The 
dominant lithology within this seismic unit is crinoid
brachiopod-bryozoan packstone and grainstone (Fig. 
12b, c), which is bedded and typically has shale partings 
in the lower part. Occasional siliciclastic input and a 
dominance of highly fragmented fossils show that depo
sition probably took place in a high-energy, storm-influ
enced shelf environment. 

The four Upper Carboniferous-Lower Permian seis
mic units can generally be correlated with the Gipsdalen 
Group on Spitsbergen/Bjørnøya (Figs. 3, 15). The two 
lower seismic units ( Gzhelian and Asselian l) contain 
algal and palaeoaplysinid buildups probably equivalent 
to those of the Kapp Duner Formation on Bjørnøya. On 
Spitsbergen, time-equivalent buildups occur in the 
Tyrrellfjellet Member of the Nordenskioldbreen Forma
tion (Skaug et al. 1982). Palaeoaplysina buildups were 
widespread throughout the Arctic during Moscovian to 
Sakmarian times where they mainly were distributed 
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along the Laurentian borderlands (Watkins & Wilson 
1989). There are three principal types of Palaeoplysina

phylloid algal reefs: small isolated patch reefs on the 
inner shelf, tabular banks on the outer platform areas 
and large mound-like bodies along the platform margin 
and upper slope (Davies et al. 1989; Chuvashov 1983; 
Beauchamp et al. 1989; Beauchamp 1992). In the Barents 
Sea basin, only patch and the tabular bank type buildups 
have been documented so far (Skaug et al. 1982; Lønøy 
1988; Stemmerik & Larssen 1993; Stemmerik et al. in 
press). The buildups encountered in the cored succession 
are interpreted as patch reefs, but seismic data indicate 
that larger mounds are present along rims of highs 
farther out on the platform and as isolated reefs on the 
platform (Bruce & Toomey 1992; Nilsen et al. 1992). 
These features may be represented, as seen on Bjørnøya, 
by vertically stacked Pa/aeoap/ysina buildups forming 
buildup complexes several tens of metres thick (Lønøy 
1988; Stemmerik & Larssen 1993). 

The Asselian Il seismic unit has a dominantly shaly 
lithology and does not have any lithological equivalent 
on Bjørnøya or Spitsbergen. It is, however, time equiva
lent to the uppermost part of the Nordenskioldbreen 
Formation on Spitsbergen. The basal boundary may 
chronostratigraphically correspond to the major karst 
surface seen on top of both the Kapp Duner Formation 
on Bjørnøya (Worsley & Edwards 1976) and the Kim 
Fjelde Formation in North Greenland (Stemmerik & 
Elvebakk 1994). 

The Sakmarian-Artinskian seismic unit has a litholog
ical equivalent in the Hambergfjellet Formation on 
Bjørnøya, and is also time equivalent to parts of the 
Gipshuken Formation on Spitsbergen. The Gipshuken 
Formation, however, contains restricted dolomites/evap
orites reflecting a proximal platform position. On the 
Barents Shelf, this seismic unit corresponds to a major 
carbonate platform development where Tubiphytes-bry
ozoan cementstone reefs are widespread (Bruce & 
Toomey 1992; Cecchi 1992; Nilsen et al. 1992). Similar 
reef development also occurs in the Sverdrup Basin 
(Beauchamp et al. 1989; Davies et al. 1989) and in North 
Greenland (Stemmerik 1992). 

Late Permian- Earl y Triassic shelf carbonates and c/as ties 

The Upper Permian-lowermost Triassic succession on 
the Finnmark Platform was penetrated by cores 7128/12-
U-01 and 7129/10-U-01 (Fig. 13). Two Upper Permian 
seismic units have been defined on the high resolution 
seismic data, but due to the limited thickness the 
boundary between them cannot be resolved in the multi
channel data (Figs. 3, 14). 

The lower of these two Upper Permian seismic units 
was dated as ?Kungurian-Ufimian based on pa
lynomorphs (biozone XIV, Table 3). The unit has a 
sharp contact with the underlying limestone (Fig. 13), 
corresponding to the very strong and continuous seismic 
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reflector (dark blue), marking the base of this unit. Dark 
grey and grey clay/marl and siltstones compose the lower 
part of the unit which is rich in partially sideritized or 
calcified glauconite ooids. Bioturbation is intensive with 
a high diversity and density ichnofabric including com
mon Zoophycos burrows. The unit is interrupted by a 
glauconite bed at about 79 m in core 7129/10-U-01 (Fig. 
13). In core 7128/12-U-01, lower gamma radiation above 
144.5 m corresponds to a dark grey clayey siltstone with 
pyrite concretions and fossil fragments of sponge 
spicules, bryozoans, brachiopods and ostracods. The 
?Kungurian-Ufimian unit was deposited in a low-en
ergy, well-oxygenated deep shelf environment showing an 
overall transgressive development. The glauconitic ooids 
in the lower part were deposited during the initial trans
gression in sufficiently high energy to roll the glauconite 
on the sea floor (snowball effect). In the upper part of 
this seismic unit ferruginous ooids and the brownish 
colouring in core 7129/10-U-01 are interpreted to reflect 
subaerial exposure (Fig. 12d). 

The upper of the two Upper Permian seismic units is 
dated by palynomorphs as Kazanian-?Tatarian (biozone 
XV, Table 3) and shows a westwards thickening from 
10 m in core 7129/10-U-01 to about 20 m in core 7128/ 
12-U-01. It is bounded at its base by a medium-strong, 
continuous reflection (green), corresponding to a matrix
supported mudclast conglomerate in cores 7129/10-U-01 
and 7128/12-U-01 (Fig. 13). This conglomerate contains 
dark greenish and yellowish glauconitic clasts as well as 
brownish-coloured shale clasts, probably derived by ero
sion in the immediately underlying unit. The interval 
overlying the pebbly siltstone consists of bedded marly 
wackestone and grainstone, partially silicified, and con
tains fragments of spiriferid brachiopods, bryozoans, 
crinoids, trilobites and sponge spicules. This limestone 
was probably deposited on a shallow, storm-influenced 
carbonate platform. Only the lower 3.5 m was recovered 
in core 7128/12-U-01, but from the log character it is 
interpreted to continue up to the high-gamma peak at 
124m (Fig. 13), which implies a thickness of 14m for 
this limestone. It is 8 m thick in core 7129/10-U-01. 

In core 7129/10-U-01, this wacke-/packstone is over
lain by a 50 cm thick bed of black, micritic phosphorite 
with common sponge spicules and moulds after sponge 
spicules as well as scattered glauconite grains (Fig. 12e). 
It also contains a 10 cm deep and up to 3 cm wide 
structure filled by clayey sediments with pebbles of 
cherts, black phosphorite, and reddish-brown and green 
glauconite from the overlying rocks. This crack may have 
formed during subaerial exposure. The.high-gamma peak 
at 124m in the non-cored interval of borehole 7128/12-
U"01 is interpreted to represent a similar phosphorite 
bed. In core 7129/10-U-01 this bed is overlain by spi
culitic chert consisting of light greenish-grey glauconitic 
chert where sponge spicules dominate totally (Fig. 12f). 
This chert unit is 4 m thick and extends up to 119.3 m 
(Fig. 13). The upper part was cored and consists of two 
different lithofacies: porous friable chert with abundant 



NORSK GEOLOGISK TIDSSKRIFT 75 (1995) 

7128/12-U-01 
Gamma Son i c 

(API) (mts) 

Upper Palaeozoic, Finnmark Platform 23 

o 200 400 2000 4000 6000 

..:. 

� 
::=�s �. 

�� ... fl) �.5 
t:: 

-shoreface 
(grainstone) 

7129/1 0-U-01 

Cl Siv! fm c 

WP GB 

Gamma 
(Counts pr.10 min.) 

10k 30k 50k 70k 

Son i c 
(m/s) 

3000 7000 

.__..____.__<1:___, 160.2 '-----'------' 

m 

Cl Sivil m c 

WPGB 

Fig. 13. Logs of two Upper Permian-Lower Triassic cores showing rapid changes from Artinskian grainstone, through ?Kungurian-Ufimian clastics and 
Kazanian-?Tatarian partly silicified wackestonejpackstone, to Griesbachian clastics. Legend in Fig. 5. 

spiculitic mouldic porosity in a fine-grained cherty 
porous matrix, and well-cemented bluish grey early dia
genetic (pre-compactional) chert nodules. The homoge
neous distribution of mouldic porosity in the chert 
indicates early, syndepositional diffusion of the silica 
from the dissolving sponge spicules into the seawater and 
partially causing silicification of the original ?lime ma
trix. During shallow burial, dissolution of sponge 
spicules continued and the excess silica migrated into the 
cherty matrix and precipitated as chert nodules. The 
spiculitic chert unit was deposited in deeper-water envi
ronments than the underlying shallow carbonate plat
form deposits, probably in an outer shelf/break type of 
setting where upwelling resulted in a high biogenic pro
duction. The phosphorite bed may thus represent a con
densed bed developed during the transgression between 
deposition of the limestone and the chert unit. A similar 
spiculitic chert is not found in core 7 1 29/ 10-U-0 1 ,  proba
bly due to a period of erosion that eroded down to the 
phosphorite bed. 

Directly resting on the phosphorite bed in core 7 1 29/ 

10-U-0 1 is a 1 .5  m thick succession of greyish- to red
dish-brown, pebbly shale with clasts of chert, glauconite, 
greyish and brownish shale and black phosphorite. A 
similar Jayer, but without phosphorite, is approximately 
3 m  thick in core 7128/ 1 2-U-01 (Fig. 1 3). Palynological 
da ting of the matrix of this unit indicates a Late Permian 
age (Mangerud 1994). The clasts within this Jayer seem 
to have been derived from the underlying sediments and 
thus indicate an erosional unconformity within the Up
per Permian succession. This erosion probably developed 
during the suggested subaerial exposure, as indicated 
from the karstic development seen on top of the phos
phorite layer in core 7129/ 10-U-0 1 .  

The two Upper Permian seismic units equate with the 
Tempelfjorden Group. The base of the group is a major 
unconformity probably coinciding with the subaerial 
exposure of the Finnmark Platform as observed on top 
of the Artinskian limestone in cores 7 129/ 1 0-U-01 and 
7 1 28/12-U-0 1. This boundary also represents a sig
nificant shift in climate, as the temperate climate chloro
zoan fossil assemblage of the underlying Gipsdalen 
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Fig. 14. High resolution multichannel seismic line (location in Fig. 2) showing the three cores in the Permian-Lower Triassic succession. Core 7128/12-U-01 was drilled 
on this seismic line, while cores 7129/10-U-01 and -02 were drilled on a neighbouring line 15 km away and have been projected onto this line. 

Group sediments was abruptly overlain by cooler water 
silica-rich sediments (e.g. Stemmerik & Worsley 1989). 
The boundary coincides with the mid-Permian rifting 
event, and the observed shift across the boundary could 
therefore partly be influenced by a shift in ocean circula
tion pattern. The lowermost Upper Permian shaly unit 
and the subaerial exposure surface on top of it, may 
correlate in time with the karst development seen on top 
of the Hambergfjellet Formation on Bjørnøya (Worsley 
& Edwards 1976). The bedded limestone unit overlying 
the shales correlates lithologically with the Miseryfjellet 
Formation on Bjørnøya, while the spiculitic chert corre
lates with the Kapp Starostin Formation on Spitsbergen 
(Fig. 15, cf. Steel & Worsley 1984). 

The Lower Triassic seismic unit is dated to the Gries
bachian by palynomorphs (biozone XVI, Table 3). The 
base of this unit closely coincides with the most prorlli
nent seismic reflector in the area, and the unit is in 
general characterized by a seismic prograding pattern. 
The upper boundary is an erosional unconforrnity in the 
inner part and becomes a conformity farther out in the 
basin, representing a type l sequence boundary as 
defined by, e.g. , Van Wagoner et al. ( 1 988), and further 

discussed by, e.g. , Helland-Hansen & Gjelberg ( 1 994). 
This siliciclastic unit consists, in the lower part, of sand· 
stones and siltstones tining upwards to silty shales, with 
both ripple and horizontal laminae as well as water 
escape structures. In core 7 129/ 10-U-0 1 the rocks are 
reddish- to greyish-green, while core 7 1 28/ 1 2-U-01 con
tains more grey-coloured deposits grading into greyish
green, re.flecting the more proximal position of core 
7 1 29/ 1 0-U-01.  There is low density bioturbation. The 
rocks are interpreted to have been deposited in a shallow 
marine environment. The youngest of the cored Gries
bachian sediments are recorded in core 7 1 28/ 1 2-U-01 
and consist of silty shales, with sandstone and siltstone 
beds, representing a shallow and storm-influenced shelf. 
Bioturbation is generally of low density and low diver
sity, but a few beds are totally bioturbated. The upper
most part includes red beds and caliche, interpreted as 
shoreface and coastal plain deposits. 

The seismic unit belongs to the Havert Formation as 
defined by W orsley et al. ( 1 988) in the Hammerfest Basin 
and consists of shales with minor interbedded siltstones 
and sandstones in two coarsening upwards sequences. In 
age, this seismic unit correlates with the lower part of the 



NORSK GEOLOGISK TIDSSKRIFT 75 (1995) 

Age Stage 
... 

Jt .... a: 
c ... 

z 
c( -
:E > 
a: ..1 ARTINSK a: w c SAKMAR D. w 

w 

tn � 
:l .J 

o w 
a: .J 

o 
w o 
I.L :E -
z 
o 

> ID ..1 
a: a: 

VISE c( c 
o w 

TOURNAIS 

- Evaporite - Carbonate 

- Basin 

Upper Palaeozoic, Finnmark Platform 25 

!;:;·.:::J Shallow marine 

r2J Continental 

A Chert 

• Reef 
Fig. 15. Schematic stratigraphic correlation for the Finnmark Platform and relevant western Arctic areas, including the seismic reflectors defined in the present work. 
Time-scale after Harland et al. ( 1989). 

Sassendalen Group in Svalbard, which was dated as 
early Griesbachian by ammonoids (Tozer & Parker 1968; 
Korchinskaya 1 986). The lithological development, 
colour and facies clearly resemble the lowermost part of 
the Sassendalen Gro up of Svalbard (Mørk et al. 1982) 
and the Blind Fiord Formation of the Sverdrup Basin 
(Embry 1986). 

Palaeogeography 
The palaeogeographic development of the Finnmark 
Platform is summarized below and includes comments 
on similarities/differences with the rest of the western 
Arctic (Fig. 1 5). The palaeogeographic maps (Fig. 1 6) 
and the discussion are based on in-house IKU data and 
on various published sources for the remaining areas, 
including Gjelberg ( 198 1) ,  Steel & Worsley ( 1984), Wors
ley et al. ( 1986), Gram berg et al. ( 1 988), Stemmerik & 
Håkansson ( 1 989), Ziegler ( 1 989), Dore ( 1 99 1  ), Alsgaard 
( 1 992), Nøttvedt et al. ( 1 992a), Beauchamp (written 
comm. 1993), Sobolev & Nakrem (in press) and 
Stemmerik & Worsley ( 1994). 

After the Devonian suturing of the lapetus Sea, the 
Barents shelf was situated on the northern part of the 
Laurussian Plate with an opening to the Ural Ocean and 
Sakmarian back-are basin to the east. There was no 
marine connection to the west, but during the Carbonif
erous, the seaway between the Arctic area and the Proto
Arctic Ocean to the northwest was established. By the 
end of the Permian, the Ural Orogeny, with collision 
between the Siberia/Kazakhstan continents and the east
em margin of the Laurussia Plate, closed the seaway to 
the east, while it was still open from the northwest. A 
marine connection southward to the Proto-Atlantic and 
to the Zechstein Sea was probably established along the 
Late Permian rift system between Greenland and Nor
way (Dore 199 1). During the Late Palaeozoic the Arctic 
sedimentary basin included the Svalbard Platform and a 
series of basins and highs in the Barents Sea as well as 
the Wandel Sea Basin in North Greenland, the Sverdrup 
Basin in Canadian Arctic, the Alaska North Slope, and 
offshore Chukotka and Siberia. The basin extended east
wards into the Timan-Pechora area. The southern 
boundary of the sedimentary basins is well defined, while 
the northern boundary is poorly understood, although a 
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northern land area has been proposed to have existed 
during most of this period (Ziegler 1989; Embry 1 992). 

The Finnmark Platform was situated dose to the 
palaeo-coastline during the Carboniferous-Permian pe
riod. There were no major orogenic events after the 
Silurian-Early Devonian Caledonian orogeny, but dur
ing the Late Devonian graben systems were developed 
and huge swamp areas with prograding fans existed over 
most of the Barents Shelf, North Greenland and the 
Sverdrup Basin ( Beauchamp et al. 1 989; Stemmerik & 
Worsley 1989). On the Finnmark Platform, Lower Car
boniferous braided river sandstones onlap metamorphic 
basement in the east and represent the oldest sedimentary 
rocks recorded. During the Late Devonian-Early Car
boniferous the depositional environment throughout the 
western Arctic was dominated by continental deposits 
including braided rivers, swamps and fans. In late Visean 
time the sea transgressed the Finnmark Platform from 
the east (Fig. 1 6a) and deposited dark grey shales with 
TOC-content of 3 -4% as recorded in core 7029/03-U-0 1.  
How far west this transgression reached is not known, 
but it is likely that the Nordkapp Basin and surrounding 
areas were flooded (e.g. Alsgaard 1992). Both on 
Bjørnøya and Spitsbergen, as well as in the Sverdrup 
Basin, the Visean succession is of continental origin (Fig. 
1 6a). The eastern part of the Barents Shelf was domi
nated by carbonate deposition. In the Sverdrup Basin, 
lacustrine shales and other clastic sediments occurred in 
local downfaulted basins (Davies & Nassichuk 1988; 
Jleauchamp et al. 1 989). Similar basins were formed on 
Spitsbergen and in the Wandel Sea Basin in North 
Greenland ( Stemmerik & Worsley 1989). 

During the last part of the Early Carboniferous, the 
sea regressed from the Finnmark Platform and deposi
tion of marine sediments was gradually replaced by 
coastal plain sandstones and coals. A Bashkirian rifting 
event recorded between Greenland and Norway and on 
the western Barents Shelf (Gjelberg & Steel 1 98 1 ;  
Håkansson & Stemmerik 1984; Cippitelli 1 990) probably 
also influenced the eastern Finnmark Platform. It re
sulted in forma ti on of series of rotated fault blocks which 
followed the Caledonian WSW-ENE trend west of 28°E 
and the Baikalian ESE-WNW trend east of 28°E 
( Dengo & Røssland 1992). The initial filling of these half 
grabens was by continental red beds and associated 
coarse-grained fluvial deposits, probably equivalent to 
the Landnørdingsvika Formation on Bjørnøya (Gjelberg 
1 98 1). These continental deposits were followed by 
stacked fan delta complexes successively overlain by 
more distal marine deposits. Parts of Spitsbergen and the 
Sverdrup Basin became transgressed by the end of the 
Early Carboniferous, and evaporitic environment pre
vailed in parts of Spitsbergen and in the Sverdrup Basin, 
where carbonate deposition also occurred. By Moscovian 
time, the Sverdrup Basin, North Greenland and most of 
the Barents Shelf, with the exception of the southern 
areas and parts of Spitsbergen, bad become a carbonate 
platform (Fig. 1 6b), with an opening established to the 
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Proto-Arctic Ocean in the northwest. Contemporane
ously with this, deposition of evaporites, mainly salt, 
started in the Nordkapp Basin and in the Hammerfest/ 
Tromsø Basins, extending northeastwards to the Maud 
Basin and the Svalis Dome area. Large amounts of 
clastic sediments were deposited on the East Greenland 
and Mid-Norway continental shelves. The previously 
formed rift basins on the Barents Shelf became filled and 
a shallow shelf environment was established throughout 
most of the area. As a result of reduced relief of the 
hinterland and drowning of the former highs during the 
ongoing sea-leve! rise, clastic deposition gradually de
creased and was replaced by carbonate deposition. This 
coincided with the Kasimovian transgression that intro
duced an extensive carbonate and evaporite platform 
over most of the present western Arctic area. The car
bonate deposition continued to dominate until the mid
Permian, also accompanied by formation of Palaeoaply
sina-phylloid algal reefs. Deposition of evaporites still 
continued in the Nordkapp, Maud, Hammerfest and 
Tromsø Basins (Fig. 1 6c) (Johansen et al. 1 992), at !east 
until the late Asselian, when a major transgression is 
indicated by the cored succession on the Finnmark Plat
form. This transgression was followed by progradation 
of a high-energy carbonate platform during Sakmarian
Artinskian time. Bryozoan-Tubiphytes reefs were formed 
on the Finnmark Platform and are widespread elsewhere 
on the Barents Shelf and in the Arctic (Bruce & Toomey 
1992; Cecchi 1 992; Nilsen et al. 1 992). 

During late Asselian to Artinskian time sediment de
position on the Barents Shelf was characterized by in
crease in thickness from platforms to basins (Nøttvedt et 
al. 1 992a). Some parts of the Loppa High and the 
Stappen High were probably uplifted in late Asselian/ 
Sakmarian time (Worsley et al. 1 990; Stemmerik & 
Larssen 1 993), and prominent karst surfaces were devel
oped between the Kapp Duner and Hambergfjellet For
mations on Bjørnøya (Worsley & Edwards 1 976). On 
Spitsbergen, the Billefjorden Fault may still have been 
active as it affected facies patterns (Steel & Worsley 
1984). A major mid-Permian tectonic event can be recog
nized throughout the Arctic as well as off Mid-Norway 
and on East Greenland. This event caused a shift in 
deposition to generally deeper marine environments, 
reflected on the Finnmark Platform by clastic sediments 
being deposited during the Kungurian-Ufimian time. 
This mid-Permian event also led to a seaway being 
established southwards between Norway and East 
Greenland (Surlyk et al. 1 984; Dore 199 1 ). This shift in 
ocean circulation pattern could also have influenced the 
onset of clastic deposition in the Barents Sea. 

During the Late Permian, the Ural orogeny caused 
increased deposition of clastic sediments from the south
east and east into the Barents Sea. On the Finnmark 
Platform, bryozoan limestone and spiculitic chert were 
deposited, while silicified spiculitic shales are found in the 
Upper Permian succession in the Hammerfest Basin and 
probably also in the Nordkapp Basin, the Loppa High, 
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Svalbard and in the Sverdrup Basin (Fig. 1 6d). Subaerial 
exposure during the Ufimian-Kazanian reflects a rela
tively short and probably tectonically induced lowering 
sea level on the Finnmark Platform. Clastic deposits 
gradually prograded across the carbonate platform in 
most of the Arctic during the Late Permian. In the 
eastern Barents Sea, clastic deposition mainly prograded 
from the Ural Mountains rising in the east and the 
Novaya Zemlya further north, while the clastics pro
graded mainly from the south on the Finnmark Platform 
and both east- and westwards from the Fedynsky High
Central Barents High (Pchelina 1988;  Gading 1 994). By 
Griesbachian time ( earliest Triassic), deposition of clastic 
sediments dominated the entire Arctic area. 

Conclusions 

The studied Lower Carboniferous-Lower Triassic sedi
mentary succession was deposited on the northern mar
gin of the Fennoscandian Shield. The palaeo-coastline 
followed that of the present day with only minor varia
tions, and most of the sediments were deposited in a 
shallow and marginal marine environment. The cored 
succession represents a 600-700 m thick condensed cias
tie and carbonate succession. 

Fourteen seismic units have been identified and most 
of these units can be recognized throughout the study 
area on the Finnmark Platform. The six units defined in 
the Lower and Middle Carboniferous are truncated in a 
westward direction. They are, however, probably present 
with increased thickness in the westernmost part of the 
area, but due to lack of core control here, a detailed 
correlation of these units from east to west is not possi
ble. The younger seismic units are all bounded by strong 
reflectors and can be traced throughout the area. 

In late Visean time rivers deposited sands across the 
study area, and later the sea transgressed the platform 
from the east, resulting in limestones and shales being 
deposited. The seismic data give no indication of older 
sedimentary rocks on the Finnmark Platform. In the 
westernmost parts of the study area, a local downfaulted 
basin was supplied with clastic sediments from a river 
which ran northeastwards and deposited up to 650 m of 
Lower Carboniferous (Visean) flood-plain sandstones. In 
the eastern part of the study area, a partly continental 
and partly marine succession only 60 m thick was de
posited. A regional erosive event which took place in the 
Late Carboniferous (probably Kasimovian) time, eroded 
much of the Lower and Middle Carboniferous succession 
in the central part of the study area. 

The Visean transgression was followed by deposition 
of Serpukhovian-?Bashkirian sandstones in a coastal 
plain/flood plain environment showing a regressive t�;end. 
During the Middle Carboniferous and until Gzhelian 
time ( Late Carboniferous), deposition of fining-upward 
sandstones in fan delta complexes dominated deposition 
on the Finnmark Platform. 
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By late Kasimovian time, most of the present Arctic 
area was transgressed and a huge carbonate platform 
existed on most of the Barents Shelf. In the marginal 
setting on the southern Barents Shelf and on the south
em Finnmark Platform, the transition from clastic to 
carbonate deposition was delayed until the early Gzhe
lian. The cored Upper Carboniferous-Lower Permian 
carbonate succession (mid-Gzhelian-upper Asse1ian) is 
dominated by Palaeoaplysina -phylloid algae buildups as
sociated with arid shoreline deposits. The buildups con
sist of up to 4 m thick units of boundstone, packstone 
and wackestone and may form up to 10 m thick stacked 
units. From seismic data, thicker buildups are interpreted 
to occur farther out on the Finnmark Platform. Contem
poraneously, anhydrite was formed in lagoonal environ
ments, resulting in an 8 m thick anhydrite bed in the 
middle part of the cored carbonate succession. 

A relative rise in sea level caused change to open 
marine environments in the late Asselian with deposition 
of predominantly calcareous shales, which were gradu
ally replaced by limestones during the Sakmarian-Ar
tinskian. The break with change from carbonate deposi
tion during the Artinskian to deposition of siliciclastics 
during the Kungurian-Ufimian observed in the cored 
succession, corresponds to the regional mid-Permian tec
tonic event traced throughout the Arctic. These clastic 
sediments were probably subaerially exposed before a 
new transgression resulted in deposition of Kazanian
?Tatarian bryozoan limestones, which form the youngest 
Permian carbonate unit. 

The Lower Triassic sediments are recognized by a 
characteristic progradational pattern and comprise 
fining-upward sandstones, siltstones and shales. These 
represent the major shift from dominantly carbonate 
deposition which took place during the Late Carbonifer
ous and Permian, to dominantly clastic deposition which 
continued to take place throughout the Mesozoic and 
Cenozoic on the Barents Shelf. 
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